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(57)Abstract: 

PROBLEM TO BE SOLVED: To measure the 
concentration change, the absolute value, a change with 
time, the spatial distribution or the like of a specific 
absorbing component inside a scattering body in various 
shapes, by directing modulation light of a predetermined 
modulating frequency component to the surface of the 
scattering body in the form of spot. 
SOLUTION: Modulation light having a predetermined 
modulating frequency component is directed to the 
surface of a scattering body 2 from a light source 10 in 
the form of spot. The modulation light propagated in the 
scattering body 2 is detected by a photodetector 14 at a 
plurality of timings or at a plurality of positions, thereby 
to obtain measurement signals. A signal of the 
modulating frequency component is detected from the 
measurement signals by a signal-detecting part 15. 
Inclinations of a sine component and a cosine 
component to a modulation angle frequency of the signal 
of the modulating frequency component obtained 

through the measurement at the plurality of timings or the like are obtained at a first operating 
part 16 Based on a predetermined relationship between the inclinations and a difference of 
absorbances at the plurality of timings or the like, the difference of absorbance is operated at a 
second operating part 17. Obtained concentration information of an absorbing component is 
displayed and recorded at a display. 
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■(OKJRttft*:^. ^^t-^ Wa^> (7.1) - (7.4) 
^^^co^W'b^ CltLb<oS:S:fflv^-C»a!J^JKe 
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[0 0 6 8] tt*»i&U*#<0»*Vtt:. m$:XikX2<n 
[0 0 6 9] 

V (£2 _f l) = ^a2~^al < 13 ) 



[0 0 7 0] *fc, *a«*o»s«#ttS:#ji:i-s 

#!l;ttfH&ffia> (6.3) s;i-*fJC-r5S;n. i6*^i*5 
J: X 2 0>#K*t1" S»W HJSE*<D*a»* m site <t 

[00 7 1] 
[«1 2] 



3© 



^^u,, + ln^-+ In * 



[0 0 7 2] ^ r. T'fl d <t>/d a> <£>&gi£#tt 



[0 0 7 3] 
[«1 3] 



(14) 



(7.3) S^Pt^LX. (14) Ufabltk 



(15) 



[0 0 7 4] ::t?ts (7.3) 5fci|RlfiSK. ^x^al 
^/i^M a2 £*lfi// al^ t* M a2^^^^rSfdi-® 
tOlt-CfeS, (15) Sfi. b 2 /bi= l*5<tt>*ln 

k = i<b*5H-«, mta^ (7.3) ^«lv\ #ifeb 2 / 

bifi. A*t^M«W«{-J:o-Cb2/bi= 1 £-f5C 

£a*-c#5o *as^«^*ay«[^e>b2/b 1 o 
^a-b-cjta;»*as5;«:»< k = M' s i/ji's2* s * 

W$tb5, ffl-U /i , sl ^<fct>Vs2^^^^ ;i l 
(15) 5&&*ib, «F^KJR^Sr-&tfJtt*<0 2»[SO3fe«- 

fcH, (13) *^lb»3efRiK^«o»«v«:3Scmi-5w 
[0 0 7 5] _hlS^2ffifi^ffa [ Jt^^-C. 2 

*b 2 /bi^tta<s«t-ftff - t^Jffl^- ^ 
[0076] mto&&<Dmgt<n&fa&4fi<oiYm) »(* 



[0 0 7 7] 

[0 0 7 8] ^MM 1 

o> = 27cf) SrTJtU il^I^&gQ OftttttHfc 
£«>»S\ #lEIg<DW-8a«:fTofc 

[0 0 7 9] 3te«l 0tL-Cr±^— If— ^-f^— Kft4f 
Ucjjiot, ^#©W-aO-ettii#600nm'-1.3/xm©* 




o«Wja»»lii«v^«J:v^ 0 HTt?tt, f=iooMHz^ 

>f^— K, H e N e U-f -4 if S:«fflt5 C ^"e# 
[0 0 8 0] fcfc, gf^jaJK»(75jE3£iSaE»l3t»i, H 

4 (a) lZ7F^£5lZl<'--'9 s —<tf'{3-—F<0&M&MlZ. 
<fcoT3§££it6 0 Sfc. E5£j6«W3t«:. H4 (b) 
^(H4 (c) d^iTJ;?^ 2^0cwU-f-^)t- 

So 

[0 0 8 1] ftiRl 0^e>5SL^IB*tt*^>f Kl 2 
Jt^-f Kl 2i«ScSL#2OPa(0SIB(i, i2^MJ-C 

o^Rft:^ y (JXT, >f ^*-:7 

^ v * - y - * tf<o * ^ess l Tfraj*t*i- Att -r 5 
[0082] »a#<ortasre»bfcasw3etts tfraajt 

[00 8 3] ft -g-ftttja* 1 5 fi> Hj|EOjB!l3e«-*^e>0f 

«*«ttiffli 5 fiestas c-c. *aai o^»*e>tt 

6*»l36^rafflLfcfS#S:«ffli"So JBKORJMB16 

5 D m[Elg<b (m+1) EIBOfHBJS:#;lSo 

[0 0 8 4] ffl 2 costly 1 7 tt. rnlUB i: (m + 1) 
[HlI«?ff9J"C# j b^fc2aoH5ISSiBA m i:A m +i, 




t£g^l0-073481 

W2«OH915ffiffi(Ofit^&*fefenSjftfiOfl|# 5 * 
/dco | /i X 3&jiJttlO (7.3) ^{Cf^ALT, t&affc2(^ 
RlR««:0«fl2*^ a { IIt fi)-/iam OBlftflMB 
L, ^dSufcHO (12) ^&fflv^RJRj*5>0^ffc;*S: 

[0 0 8 5] CO<t#. {i*B<7){tg# 3 4>/d (d | Ax3^> 

Wffltcii, mm<D (8) p =i/2£ b-c+# 

*»fid«»e>^x5o f =100MHz"CfcS^e>. Buizfi 

>iooMHz<z>*g>t£B:. Huffi^W#*2«oXjH£JHifi» 
6 ) = a J1 ±Aoj/2(>0)^UT«-»JL. miffi^ (10) 5t«: 

fflv^-c, 3 <*>/d 6> I /i X 3^^ffii"5 0 ^ixe>os*» 

Sfi. fS 1 & <t tfSS 2 Sl*ffit-fi^i& A/fc^>f ^ n ^ > 

tr ^ - * * ^ -e^i^f? £ tt 5o 

[0 0 8 6] fftilEfg 2 1 7 fit. ^LOJ^MLT 

So 

[0 0 8 7] _bfB"CttU 1 oO&fi<Z>3E«#&ffl^fc 

[0088] «a# 2 (i*s:A*ri- s^att. ta 2 

\,tz.%i34 Kl 2(Dftbf?l^ iTt^^XCt^^ffi 
(El 5 (a) ) , 3t7r^^-*fflv^5*ffi (BI5 
(b) ) . tr^*-/v**affli-$*ffi (is (c) ) , 

H^p«70J:5t-ftrt^e>3t*:A*r-r5*i£ (HI 5 
(d) ) ft^as$>-5o ^-fc, *v^tr-Att<7?*S:»aft: 

[0 0 8 9] «a*2<Ort«S:a:»e»bfc3tS:*a-t- 

jfejw^tc, as^ta-r s^ife (me ( a > ) , ^7r>f 

*^V^5*iSfe (0 6 (b) ) . 
(H6 (c) ) 4Wfc$„ 

[00 9 0] ft*5, ±IS^ 1 Ogl^gn 1 6 fc\ fulBBff^ 

a. eft * ^iftiati^tsfi^ 5 ^ / a a) ; *; 
(7.3) sti «Ts (i) nE&j&5h *K*»<z>as»i« 

. (ii) rjfeBtffc^ Htt*»o*«ftfl»*^*ht- 



(14) 
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5M# , #<fct>- (7.2) 5tj . fc^fi(ii 

i) rfes, &«©£ffiftftttfti£*rt-sg($ «*5MR 

&) . $JJ;t>' (7.4) 3£l £BS*&;L;K.tf«fcv\ L-fctf 5 
oT, crid^fcmi^^-Cfi, (7.1) ~ (7.4) 

[0 0 9 1] HJfeW2 

tkS.fr 2 K*H-S&fa3fc©3feA#&B P 1 3fe&ffiftBQ 
T, (7.1) ~ (7.4) SS&JBVVC, Rtojfc#©»&©£ 

3SffiicMl-5^©£ffi#*©ffaws-e# 

[0 0 9 2] 07fl*ISig(D^iSfeSr*S£-r5fcfero^ 
W©SB©JB 23i;&&0!l£*-M>©-e, ?Ui© ± 5 ftfikS, 
fr 2 ort«o»«U«»©«*offllHKM&fclHI8-*-«*« 

l (r^^77-f-) ©**£&*-*-. Mr 
1ES& 1 SUfiWtc«»*>5 02^^Ufct>rotl^ £«f&Sr t> 
ofc©fcH:HUfE#3:JBV\fc. Sk§lfr2©g?Bt;:FrJg© 

f) &Aitu s#ii(!i©^®©#fiT-jmfr©i*mi5SH5 

»Lfc5tSrS3t-T5. *»»fc©7JMfi«i:*lft 

BT» fgl©teS (»l©3ftAJWft«»J:t«»i«>*»W 

•KB) -effaUSr^ofettwKJR^wjaa^iMi^ 

[009 3] r ©S& 2 3Ettffiata&>S B 7 K^-fSB l 
tt, fck&fr 2 < it « J(f l ©8MS& 3 o 

£fit?L3„ o*5, ftioMftttSOfckoT. ?LM© 
i 5 ftftkS.fr 2 Sr4> U Wc < # b-CfhJBOr 5 £ £ iWffi 
fcftS. i©mi©a«S53 Otcfi, 9EMX©Altffll 
t fflktWIRt SrlSWW LTjfe^E^-erS fcfc©B 2 ©«&3 
^53 ljJS^ItTfeS. fit, r©«2©«Mlff3 1^ 

-5§-ttgS*fE&g&l 8^i^^^T, ^ra^*©**IB» 

icrt&fijg^si itfft<*T*>9. jiso5fa©a£fi©£ 

P3t^SWt?#5J;5l-bTfo5,, ^©te©^^ lift 

is©ss i mmwvmmv* © t h c-e*>5. 

[0094] ±|HT?I4, 1 o©tfig©^ife«rfflV^fc 
tK mm^ti. 2 o^±©iSft©SW3t^*Jffli-5 £ £ 
■C#5. lo©3tAlt#Sa»&ftS'Al*U 2 

[0 0 9 5] ggtfegil3 

3 ©T\ SfcS.fr 2 ©rtg|5©«it«ft#©iSI 

**IH«-r«»«©***r*t-. H8tT?B % tMBJUl 

SllSCT»ca»d»5H 2 *J it«frSa« 2 HJ609tca»!&»5B 7 
td jj* Ufc fc © £ K DBIfifcSr o © m ftp] CiE*£fl! V ■> 



fc„ c©«^-eit2aie©&*a.it A. 2 ©^3fetx 2 

fttca^fc (15) £#jft&i-<5. Lfcaso-c, (15) 
(^ov^r©2o©*^e>7i5aia!:*igs:^p> (15) it© 

«f©«ftba/bitlll*UT, tttHIHR3#2©2ttjfc 

©*fc*tt- 5 RiR«8fc©g/i a2 ~ /* al &5ft» 5 i £ !5S t? 

JL&ttSJtttS 2«®©8r*©^$83££ffcS.frKA 

**•*-«©■?, «re (15) s;fok(ik = it49i4S 

k = ft' s i/tf ' a 2fLXt>&\ £t±{c±o-C» (15) 
^»fe»fiR«lj^fc«trjat»© 2««©*fc#i-*K 
4Z^Sfc©S; I a2-/' a l!5 5 *ttJ*tu, (13) StfclSRUfcBB 
«fca^V*Tiafcrt*©ftito^©»**£**S - 

[0 0 9 6] JfeJSl 0 t LTttV^- Kftif 
Sr*E^U ^5 2SS©JS*Aii:^2^^-«^SiS 
88k f =100MHz©^P3fe$:^-f-5„ ffllOi^©! 
P3*fiScS51«Sl l-CiSSil^Stv. Jftaf-f Kl 2Sr 
aurit«#*-ejb5tkSLff2©*ffifcAI#S*t6. r 

[0 0 9 7] ft#-f Kl 2i:tkSLfr2 t©RI©Srflli> 
13 8 ©3£te0J-ei4»/.Mc&oTV'»5„ ba^UUKt-W:. 

»iaas«fciBi«fccixfciK< tt, r©srat-tks.fr 

*tfefr K^^-7^-^W) fclttfcL-MsvvrfcJ: 

fc. SkSLfr©^BSIfasBII®l-'fe5t#ttx 
©JgSPS:{S«-?-S C t as-C# 5. 

[0098] as.fr2©^gi5^eiebfc3fett. sfriajtA 
v>fcBi*JJ;t) J ^2©3t^-i" Ki 3l i 3 2 -es^*tv 

5. C^-Ctitai2tf^«©®*»CJ;o-C, 

[0 0 9 9] *l©36»a»l 4i*±W«2©*|*a 
ffl4 2 tt, SWBS**nfc3ft©36flr*ft««fll*fc* 
»U iMScjSt-CilHBU 2«K©36*Wrairii: 

»i4i, i 4 2 ttm ^m^iif&^wte^ ■*« 
t &sttttwni&frm&* t> o r ± 



(15) 
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*W3e*ra«F^A»+5»-&l-W:. 36*ttJ«l 4i, 1 

(EI?3Ht"f) £A;?x5 0 

[0 10 0] «#«fflg|51 5fcJ;tfSll<0fii**|51 6 

^fT9 0 e-g-ttma i s 2 asojKfi^sai 

8»»i6tt, 2«aoftft<o*»|*^«'L-c#feixfc 

[0101]*2©*»»17i±, 2«£<DftS<Z>Xai 

}fe{-*f-LT 2«IH03t«ffiElB^#6tLS*n^n<DBJ 

^/aw I Mx^SuffiO (15) stldftA 
feixS 2o<o^fe*-55tfi*'a*S:*PV^T, »a#2 

co 2 5 # z> rikaws^ss ^2 - 

* a i(*i»:W» «t*»Lh stumm© (13) ^£ 

<o | v x 3<D&mz&^ mth(D (8) iC£rJ8^Tp=l/2 
k\.X+&tetH&&fthtLZ>a f =100MHzT*>5 

l/\ **5, f >100MHz(7)^^(Cfi x ftuf5^f|^£2gCO 
^WfljajK»oj = aj!± Afl)/2(>0)t LTffflJU fjffl 
CO (10) x^^Td <t>/d a> I /i x3 ^r^Ltti-r5o C*t 
e><z>iRW#yifcu Sl*3J:0 5 »2f»J(S15tC»*5&^*:^ 

[0102] itulBfg 2 cog^gfl l 7fi. rco<fc 5t-LT 

[0 10 3]4*)\ 2««ojftfiXii: ^ 2 ^*W*^» 
a# 2 ~*<z> A##5iUS»** L v XHt *l & #flf L < 
ft 5 J: 5 {w»J1»-e# -5»-&^«±, » 2 <z>#4fetii« 1 4 2 
Sr^fti-Sd^^-C^So mm<D (15) S;* 

W«*b 2 /b 1 ^b2/b i= 1 £fto-CiH*S*L5a»5>, 

(15) sw»&b«* *a*2<o2«Ho«*(036^^ 

5Kft«»<Oll/*a2-/'al(tBlft««) U * 

^(cfluttJO (13) a;*fflv^-C»JR*»o»««:jM|[t-© 

[0 10 4] ±|E-CH, HB/S^kftfcAttU ft&<£>2 



[0 10 5] *fc, ±fS^H3*»(|T*f±. 
(DJKSr^tpJESrAW-rs^ffii:, ft*5S£fi<Z>3fcSr«F# 
»J-CA*f*-art^ffi-r5*-ifei:^*>So ffi#£>»^lc 
fi> Rft5iS*<03fcSrH*lllttOtr-AtcLT. 3tAlt& 

(9 if«r«Iffl-r 5 ^ £ 5. t*a 

ff{^^AW1-^^^it>^a»^^^tei5:e^b 

[0106] ft*5. _bfB"C® 1 <DWiW& 1 6 W\ ittfBgr 

v^TRMtfc, L^Lrr-Cfi, SJfi6LfcJ:5t-. t5l5 
*S*»©««ft)S»«l-«-t5«# (»5MRft) . (i 
# <»$>««) . 2b5i^W:(iii)tftfB. *5J:U*«0>* 

dt>/do>, te£Xf (15) x^j Sr. (i) TiE^^ 
*^C0*Wft«»«Jw»-r5ffl# (»»«») . *5iO« 
(5.1) *^63|cai*^-5 (15) 5t<b(WJ«o^;j , (ii) 

, ^^U 1 (5.2) ^fe*a**L5 (15) 
fWI^cosCj . fe5VMl(iii) &<H(SOSIRAflfi 
«^*hT-5«# (»»««) s ^J:t>* (5.4) 5fa&>&» 
ffl^^^ (15) xt^^tDxtj kStfymz-tifi£\t\ A 
frfttcfi, bx=b 2 . A/ S l=^s2^*>5«^fi. -LIB 
co (15) ^tm^(0^n^:H^:tb, (i)<Dk$te (7.1) 
(ii)0^#fi (7.2) (iii)C0^#ti (7.4) * ' 

[0 10 7] «-b^*3**«'C, 3flKi<Ott*«)36S: 

ffi^-r*btf. 2«s<DRiRj*4>^**tfc»:affw-tn 
tLfc»:aff co i mm<o9t®L&ft<om& t . «&<orjr«» 

LfcJ:5l^ «*lc:J:o-CRiR««:d*»ft5o Lfc*«o 
"C. aS^a«Lfc3WB^>«fi03tS:«ffl-r5w4:lc: 



(16) 
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t5;i« ! t#5, -J&tfjl-li. n (nli2W±(DS 
ft) «H©Rft©3te*«yii Lt- (n-1) 09H©ftiK 

nSSi 5 ©ftftdS'fei L t, ( R — 1 ) fl*! 
©»Jt^#©S«fr»J©**£3rlp]-h £ * 5 c t f> 

[0 10 8] Sfc, Sfc-SBSIH (^^5>/) l£_hfE© 
#W*rfT**.«\ #je«i|!^#©*«©i*HKflS«:ttW 

HfiXZZ. mflEM 2 ©^HgB 1 7 fdli. ^©.fcSI-LT 
#fc«^#©^W*&E*-r i t 

frX>%Z> 0 

[o i o 9 j magiu 

4mmm$:^-rh<D-T?hK) , A#®&fc^©fcSL#2© 

RtiRJSRiK «fc'v*^nt?>'©«*fc^*^pt*>'* 
#©«££©*) SrfhiBk fcSVH:^* y v^-TSSI 
■©J***:*-*. £©*4 3efcWT»M:, 3 
1, A 2 , a.3»*SH3tt, 28«K>3fefctiHE*ri, r 2 

^fc (7.D ~ (7.4) ttztizthKm-i^x* 4mm 

»So6rSsttr*vvc, «-JSS(c*3ftSKJtZ«Sfc<oM (IS 
l*flMB) fcSWU S&fctfMU© (13) 5t*jev>T* 

[oho] @9 tc^-r^sii, $M^K>«t 5 tcggas 2 

WS*Sft**9W*8©*vKfc*r5*»4 0 fcffi 

*.-c*»5, ir^&wsB, mi«*SB. jr2 9Uie«N3J:v 

»WB»»«rl'3J»SUfc^«WHB4 1 *s^-^4 2 
fcfsvvctt, 3SBS©gf^SSAi. * 2 , X 3 <o^m 

mzti. *©»fW8 i 3 aakflasc 

fcS£8©-3$:8\ -r**?*>^S4 OcortSSO^S:^ 

[ 0 1 1 1 ] m 1 0 5 £s§4 0 rticri^tii 

10, ftjHHRftll, »l©3fc««»14i» S&2© 
3fc«W»l 4 2 33J:l«fc^ Kl 2, 1 3i, 1 3 2 iS s rt 

^ Kl 2Sr»LTJStt2fcA*t£*i5. 3« 

[0 112] ffigi52rtS:tt»e»bfc3tti. SfrfBftAlf 



*f-f Kl 3l 1 3 2 T?§3t$^, f lOMfflSl 4i 
£)($2©3^ttWl 4 2 ^jtfB*l::£a. Sfc&gfC 

jscoMBSfua. mj] (mm.) ©»**£«, 

§S4 Ofctfltfca** *4 3 jS^mt^— ^4 2 
«r#L-C*MW»4 1 *>&&blia>o**MM!4 1 icg* 
M16. fl-$B$S#&4 lO^KEIBSixfcfll-WWJW, IS 
l©fl*»«5, #2©^tt#.fct8!e*BI** <VW*tt> 
0**-f) Xti, 3WR©ttjtfc2ra©3£mtUEttfc 

[0113] f£ts^mmm\c^\,^xti. m.^xitx 2 is 

5) ^fcia«©4«s©2&©&&;^5S»sriHfr*-s. 

^ n = ^tf if-CiSiStcl^ff SiftS. 
S 6lc % ^4 0 ©f "Cft **WI«'*flHl-MHfcU ■ 
«-8^-^**Sttv*T?*«««4 1 r t 

[0 114] ±B*Sail«K:*v^-Ctt. 3feJ®, 3feAJW 

-f KisssppfltD|ssra^ifa s Bajst^5^t^fes„ 

v\ ^.ff>m^t±. mi 0l^bfc5t^-f KSr^flSL 

&m&i 4ij8it/i 4 2 fc©n»c, fHB«*iis«w— 

[0 115] iOiSftSSltt, J3grtcoW*OfhJB3eW 

[0116] aatW5 

« 5 ©njfiCTtt, striE^ 4 j**«-e#jfts*»£-r 5 3 s 
ttiHB4*is^j-cii. ffi&*mBato>i£iiai&twtii£*i& 

»ft©«*»ft»fcJ*U-C, Sg4^S£«fiJ©¥feSr^©* 

4Sttfc«©^ft«r-t©**aWI-f5ifc3»S"C#«. JJfJt 
©*538L»*«©asW*lc»*Sji*eteB» 

[0 117] 

[IBM©®*] H±K!WLfct5l^ *ISW©ffcSL^© 
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it *> 5 I ^ttilft»«* A < W-M-f 5 - £ pTIB £ ft 

iiaa^iHmftKW] 

[132] **wi-^s»iiiiis«yo3s«(o«j*«i»ig 

[[3 3] ^=e^n t^*Dj:t>*^^^n ir^iORJR^^^ 
im4] (a) - (c) tt-ttl-PfU *WI3tOJB^*ffi 



[0 5] (a) - (d) tt**t-ett. »SM*^0>3feA*f 
[B6] (a) - (c) fi^ix-Pix, S^S^r^-rffi 

[m i o i m 4 *««o«iB^*A*i' • t^ma5o«^«E 

[«F*<DRW] 

i-KiR««fi-jii««. 2-»»a*. io-m ii 

-RfiilfRS. 12, 13, 1 3i, 13 2 -W.K 
14, 14 b 14 2"-**a». i5-«#*m«, 1 

6 •»» 1 fit*8B* 1 7»-»2«»Sf|5. 18-**E« 
3 3 1-«2<D«*«. 4 0- 

4 1"«m 4 2-W;K 4 3-3^ 
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[19 2] 
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[19 4] 




TOO 900 9O0 LOOO I.IOO I.20O 
i£» (nfn) 

Hb(Q3rmM), Mbr(O.tSmM) s> 
jfl a : iftKJftfcffl 
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